**Specifications Table**TableSubject areaPopulation healthSpecific subject areaOccupational health and safetyType of dataTables, figuresHow data were acquiredSound level meters, noise dosimeters and audiometric medical testingData formatFiltered, processedExperimental factorsOccupational conditions from 1418 workers.Experimental featuresNoise levels exposure and audiometric medical testsData locationSpainData accessibilityData is with this article.Related research articleJesús P.Barrero, Susana García-Herrero, Miguel A. Mariscal and J.M.Gutierrez, How activity type, time on the job and noise level on the job affect the hearing of the working population. Using Bayesian networks to predict the development of hypoacusia. Safety Science, Volume 110, Part A, December 2018, pp. 1--12. <https://doi.org/10.1016/j.ssci.2018.07.011>.

**Value of data**•The dataset shows the average noise levels to which workers from different sectors of activity are exposed and can be used to match data from other countries or sectors of activity.•The dataset can be used to show different aspects of occupational exposure to noise, such as daily noise exposure (hours), number of years in the workplace, noise exposure in previous employment, noise protection system based on hearing protection or time limitation.•The dataset can be useful for researchers to see the results of the audiometric studies carried out on workers. The workers hearing health has been compared to international indices of auditory assessment.•The dataset provides information for future health and safety at work studies, with special interest for Health and Safety Technical Experts and medical professionals.

1. Data {#s0005}
=======

Medical and occupational environment data were collected over a period of approximately two years from a sample of 1418 workers from different activity sectors, ages and nationalities, who were working in the provinces of Burgos and Valladolid, Spain. Ingemédica S.L., an occupational health and safety consultancy, has collaborated with the University of Burgos to collect the data.

The dataset was designed to answer the basic questions of how and why some workers develop hypoacusia. The variables are classified as demographic and personal factors (meaning those that characterise a specific population) occupational factors (those related to the working conditions in different companies) and non-occupational factors (those that are manifested outside the work environment) [@bib1].

Data from 1418 workers have been obtained including demographic/personal data (age, gender, height, weight, nationality, blood pressure, etc), data on occupational factors (the type of sector or activity of the company where these people work, job title, noise levels, daily exposure, number of years at work, the use or not of hearing protection, whether or not there is any limitation of temporary exposure to noise, occupational exposure to noise in previous employment, exposure to ototoxic agents) and data on non occupational factors (pre-existing auditive diseases, and the use of medicines that may have otic side effects).

All the data were anonymised and collected with the consent of the companies and individuals involved.

See [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}, [Table 4](#t0020){ref-type="table"}, [Table 5](#t0025){ref-type="table"}, [Table 6](#t0030){ref-type="table"}, [Table 7](#t0035){ref-type="table"}, [Table 8](#t0040){ref-type="table"}, [Table 9](#t0045){ref-type="table"}, [Table 10](#t0050){ref-type="table"}, [Table 11](#t0055){ref-type="table"}, [Table 12](#t0060){ref-type="table"}, [Table 13](#t0065){ref-type="table"}, [Table 14](#t0070){ref-type="table"}, [Table 15](#t0075){ref-type="table"}, [Table 16](#t0080){ref-type="table"}, [Table 17](#t0085){ref-type="table"}, [Table 18](#t0090){ref-type="table"}, [Table 19](#t0095){ref-type="table"}, [Table 20](#t0100){ref-type="table"}, [Table 21](#t0105){ref-type="table"}, [Table 22](#t0110){ref-type="table"}, [Table 23](#t0115){ref-type="table"}, [Table 24](#t0120){ref-type="table"}, [Table 25](#t0125){ref-type="table"}, [Table 26](#t0130){ref-type="table"}, [Table 27](#t0135){ref-type="table"}, [Table 28](#t0140){ref-type="table"}, [Table 29](#t0145){ref-type="table"}, [Table 30](#t0150){ref-type="table"}, [Table 31](#t0155){ref-type="table"}, [Table 32](#t0160){ref-type="table"} and [Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}.

2. Experimental design, materials and methods {#s0010}
=============================================

The necessary data has been achieved through two main lines of work. The first, focused on obtaining the data referring to the noise levels at the workstations, has been carried out using sound level meters and noise dosimeters. These measurements have been made by qualified occupational hygienists. The second line of work was consisted of carrying out medical tests which included audiometries and questionnaires. The questionnaire, based on Occupational Health Surveillance Protocols, was developed by the Department of Health and Welfare of the Junta de Castilla y León and authorised by the Ministry of Health and Consumer Affairs of Spain [@bib2]. In compliance with the Health Surveillance Protocols and the current Spanish regulations on Health and Safety at work [@bib3], [@bib4] the audiometric tests were carried out by specialised personnel (occupational physicians and nurses) using audiometers and soundproofed cabins.

This section considers the frequencies and categories associated with the main occupational factors selected as influential in the development of hearing loss:

2.1. Noise level {#s0015}
----------------

### 2.1.1. Noise level of the sample {#s0020}

The results of the noise levels were divided into four groups, in keeping with Spanish Royal Decree 286/2006. The groups are: Low (LAeq.d \< 80 dB and LPeak \< 135 dB), Moderate (LAeq.d ≥ 80 dB \<85 dB and LPeak ≥ 135 dB \< 137 dB), High (LAeq.d ≥ 85 dB \< 87 dB and LPeak ≥ 137 dB \< 140 dB) and Very High (LAeq.d ≥ 87 dB and LPeak ≥ 140 dB). The percentage frequency of each would be 30.68%, 46.54%, 7,69% and 15.09%, respectively.

### 2.1.2. Noise level by activity sector {#s0025}

The sample has been divided into the traditional economic sectors which are: Construction, Agriculture/Livestock, Industry and Services. The percentage frequency of each would be 54.16%, 0.35%, 22.85% and 22.64%, respectively.•**Sector: Construction.**

The noise level distribution for the sample related to the construction sector can be seen in [Table 1](#t0005){ref-type="table"}.•**Sector: Agriculture/Livestock**Table 1Noise level distribution in the construction sector.Table 1GroupNoise level sector: construction (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 1359912.892. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 13748463.023. HighL~Aeq.d~ ≥85\<87 and L~Peak~ ≥ 137 \< 1405117.454. Very highL~Aeq.d~ ≥87 and L~Peak~ ≥ 1401346.64Total768100Source: Compiled by authors.

[Table 2](#t0010){ref-type="table"} shows the noise level distribution related to the sector of Agriculture/Livestock.•**Sector: Industry**Table 2Noise level distribution in Agriculture/Livestock sector.Table 2GroupNoise level sector: agriculture/livestock (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 13551002. ModerateL~Aeq.d~ ≥ 80\< 85 and L~Peak~ ≥ 135 \< 13700.003. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total5100Source: Compiled by authors.

Noise level distribution for the industry related sample can be seen in [Table 3](#t0015){ref-type="table"}.•**Sector: Services**Table 3Noise level distribution in the industry sector.Table 3GroupNoise level sector: industry (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 13511936.762. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 1379830.253. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 1405516.984. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 1405216.05Total324100Source: Compiled by authors.

Noise level distribution for the sample related to the Services sector can be seen in [Table 4](#t0020){ref-type="table"}.Table 4Noise level distribution in the services sector.Table 4GroupNoise level sector: services (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 13521266.042. ModerateL~Aeq.d~ ≥80 \< 85 and L~Peak~ ≥ 135 \< 1377824.303. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14030.934. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 140288.72Total321100Source: Compiled by authors.

### 2.1.3. Noise level by job title {#s0030}

[Table 5](#t0025){ref-type="table"} shows how the sample is distributed according to the different jobs analysed.•**Job title: Administration**Table 5Distribution by job title.Table 5GroupJob title\# of casesFrequency %1Administration1067.482Warehouse operative181.273Carpenter181.274Sales representative271.905Driver (vehicles, construction machinery, forklift)20914.746Shop assistant/Recepcionist292.057Nurse/Assistant nurse50.358Electrician/Technician/Installer463.249Section Manager/Site manager765.3610Plumber332.3311Livestock farmer30.2112General Manager/Director140.9913Engineer/Architect725.0814Gardener422.9615Cleaner70.4916Maintenance worker140.9917Machine operator (lathe, milling machine)231.6218Mechanic604.2319Assembler110.7820Services (Waiter, hairdresser...)302.1221Construction worker30421.4422Industry worker20.1423Food production worker231.6224Concrete Production worker231.6225Manufacturing industry worker201.4126Paper production worker231.6227Chemical production worker926.4928Delivery driver100.7129Welder755.2930Security guard30.21Total1418100Source: Compiled by authors.

[Table 6](#t0030){ref-type="table"} shows the noise level distribution for the administration personnel.•**Job title: Warehouse operative**Table 6Noise level distribution for the administration personnel.Table 6GroupNoise level workstation administration (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 1351061002. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 13700.003. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total106100Source: Compiled by authors.

The noise level distribution for warehouse operatives is presented in [Table 7](#t0035){ref-type="table"}.•**Job title: Carpenter**Table 7Noise level distribution for the warehouse operatives.Table 7GroupNoise level workstation warehouse in dB\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 135181002. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 13700.003. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000,004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000,00Total18100Source: Compiled by authors.

[Table 8](#t0040){ref-type="table"} shows the noise level distribution for the carpenter׳s workstation.•**Job title: Sales representative**Table 8Noise level distribution for the carpenter׳s workstation.Table 8GroupNoise level carpenter׳s workstation (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 13500.002. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 137422.223. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000,004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 1401472.78Total18100Source: Compiled by authors.

The noise level distribution for the sales representative position can be seen in [Table 9](#t0045){ref-type="table"}.•**Job title: Driver**Table 9Noise level distribution for the sales manager position.Table 9GroupNoise level workstation sales representative in dB\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 1352592,592. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 13713,703. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000,004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14013,70Total27100Source: Compiled by authors.

[Table 10](#t0050){ref-type="table"} shows the noise levels for the driver position.•**Job title: Shop assistant/receptionist**Table 10Noise level distribution for the driver position.Table 10GroupNoise level driver (vehicles, construction machinery, etc) in dB\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 135104.782. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 1375224.883. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 140199.094. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥14012861.24Total209100Source: Compiled by authors.

The noise level distribution for the shop assistant/receptionist is shown in [Table 11](#t0055){ref-type="table"}.•**Job title: Nurse/Assistant nurse**Table 11Noise level distribution for the shop assistant/receptionist.Table 11GroupNoise level shop assistant/recepcionist (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 1352586.212. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 137413.793. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total29100Source: Compiled by authors.

[Table 12](#t0060){ref-type="table"} shows the noise level distribution for nurse/assistant nurse position.•**Job title: Electrician/Technician/Installer**Table 12Noise level distribution for nurse/assistant nurse position.Table 12GroupNoise level workstation nurse/assistant nurse (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 13551002. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 13700.003. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total5100Source: Compiled by authors.

The noise level distribution for the electrician, technician and installer workstations is shown in [Table 13](#t0065){ref-type="table"}.•**Job title: Section Manager/Site manager**Table 13Noise level distribution for the Electrician/Technician/Installer workstations.Table 13GroupNoise level workstation Electrician/Technician/Iinstaller in dB\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 1352963.042. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 1371736.963. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total46100Source: Compiled by authors.

[Table 14](#t0070){ref-type="table"} shows the noise level distribution for the workstation: Manager/Site manager.•**Job title: Plumber**Table 14Noise level distribution for the Manager/Site manager workstation.Table 14GroupNoise level workstation Manager/Site manager (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 13556.582. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 1375065.793. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14067.894. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 1401519.74Total76100Source: Compiled by authors.

The noise level distribution for the plumber׳s workstation can be seen in [Table 15](#t0075){ref-type="table"}.•**Job title: General Manager/Director**Table 15Noise level distribution for plumber workstation.Table 15GroupNoise level workstation plumber in dB\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 1351957.582. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 1371442.423. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total33100Source: Compiled by authors.

The noise level distribution for the General Manager/Director is shown in [Table 16](#t0080){ref-type="table"}.•**Job title: Engineer/Architect**Table 16Noise level distribution for General Manager/Director.Table 16GroupNoise level workstation General Manager/Director (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 1351178.572. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 137214.293. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14017.144. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total14100Source: Compiled by authors.

[Table 17](#t0085){ref-type="table"} shows the noise level distribution for the Engineer/Architect position.•**Job title: Gardener**Table 17Noise level distribution for Engineer/Architect position.Table 17GroupNoise level workstation Engineer/Architect (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 1356691.672. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 13768.333. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total72100Source: Compiled by authors.

The noise level distribution for the gardener position is shown in [Table 18](#t0090){ref-type="table"}.•**Job title: Cleaner**Table 18Noise level distribution for gardener position.Table 18GroupNoise level gardener (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 13500.002. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 137421003. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total42100Source: Compiled by authors.

[Table 19](#t0095){ref-type="table"} shows the noise level distribution for the cleaners.•**Job title: Production operator**Table 19Noise level distribution for the cleaners position.Table 19GroupNoise level cleaner (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 135457.142. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 137342.863. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total7100Source: Compiled by authors.

The job title "production operator" includes several job titles, e.g. construction worker, industry worker, food production worker, concrete production worker, manufacturing industry worker, paper production worker and chemical production worker. [Table 20](#t0100){ref-type="table"} shows the noise level distribution for the production operator.•**Job title: Delivery driver**Table 20Noise level distribution for production operator.Table 20GroupNoise level production operator (dB)\# of casesFrequency %1L~Aeq.d~ \< 80 and L~Peak~ \< 1359415.042L~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 13739463.043L~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 1408313.284L~Aeq.d~ ≥ 87 and L~Peak~ ≥ 140548.64Total625100Source: Compiled by authors.

[Table 21](#t0105){ref-type="table"} shows the noise level distribution for the delivery driver position.•**Job title: Welder**Table 21Noise level distribution for the delivery driver position.Table 21GroupNoise level workstation delivery driver in dB\# of casesFrequency %1L~Aeq.d~ \< 80 and L~Peak~ \< 135101002L~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 13700.003L~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004L~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total10100Source: Compiled by authors.

[Table 22](#t0110){ref-type="table"} shows the noise level distribution for the welder workstation.●**Job title: Security guard**Table 22Noise level distribution for welder operator position.Table 22GroupNoise level welder (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 13500.002. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 1377397.333. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14022.67Total75100Source: Compiled by authors.

[Table 23](#t0115){ref-type="table"} shows the noise level distribution for the security guard position.Table 23Noise level distribution for the security guard position.Table 23GroupNoise level security guard (dB)\# of casesFrequency %1. LowL~Aeq.d~ \< 80 and L~Peak~ \< 13531002. ModerateL~Aeq.d~ ≥ 80 \< 85 and L~Peak~ ≥ 135 \< 13700.003. HighL~Aeq.d~ ≥ 85 \< 87 and L~Peak~ ≥ 137 \< 14000.004. Very highL~Aeq.d~ ≥ 87 and L~Peak~ ≥ 14000.00Total3100Source: Compiled by authors.

2.2. Exposure {#s0035}
-------------

### 2.2.1. Daily noise exposure (hours) {#s0040}

[Table 24](#t0120){ref-type="table"} shows the daily noise exposure in hours.Table 24Daily noise exposure (hours).Table 24GroupDaily noise exposure (h)\# of casesFrequency %1\< 8523.6728112979.623\> 823716.71Total1418100Source: Compiled by authors.

### 2.2.2. Years on the job {#s0045}

[Fig. 1](#f0005){ref-type="fig"} shows the distribution of the sample according to the number of years the employees have been at their work locations. The average is 10.2 years, with a minimum value of 0 years and a maximum of 49 years.Fig. 1Sample distribution by the years on the job. *Source*: Compiled by authors.Fig. 1

This variable has been discretized as shown in [Table 25](#t0125){ref-type="table"}.Table 25Sample distribution by years on the job.Table 25GroupYears on the job\# of casesFrequency %1\< 323016.222≥ 3 \<631722.363≥ 6 \<1024917.564≥ 10 \<1633523.625≥ 1628720.00Total1418100Source: Compiled by authors.

### 2.2.3. Number of years of noise exposure in previous jobs {#s0050}

[Fig. 2](#f0010){ref-type="fig"} shows the sample distribution according to the number of years of noise exposure in previous employment. The average is in 5.2 years, with a minimum value of 0 years and a maximum of 46 years.Fig. 2Sample distribution of the number of years of noise exposure in previous employment. *Source*: Compiled by authors.Fig. 2

[Table 26](#t0130){ref-type="table"} shows the sample distribution according to the number of years in previous employment.Table 26Sample distribution of the number of years of noise exposure in previous employment.Table 26GroupNumber of years of noise exposure in previous employment\# of casesFrequency %1070349.582≥ 0 \<3835.853≥ 3 \<615911.214≥ 6 \<101087.625≥ 1036526.00Total1418100Source: Compiled by authors.

### 2.2.4. Noise protection system based on hearing protection {#s0055}

The sample is divided into two unique groups, depending on whether or not the worker uses hearing protection as a noise protection system. The results of the distribution can be seen in [Table 27](#t0135){ref-type="table"}.Table 27Distribution of the sample by the use of hearing protection.Table 27GroupUse of hearing protection\# of casesFrequency %1No98669.532Yes43230.47Total1418100Source: Compiled by authors.

### 2.2.5. Noise protection system based on time limits {#s0060}

[Table 28](#t0140){ref-type="table"} shows the sample distribution by noise protection based on time limits.Table 28Noise protection system based on time limits.Table 28GroupNoise protection system based on time limits\# of casesFrequency %1No126188.932Yes15711.07Total1418100Source: Compiled by authors.

### 2.2.6. Occupational exposure to ototoxic agents {#s0065}

The sample has been divided into two groups, depending on whether the worker has been exposed to ototoxic agents or not, such as: carbon monoxide, lead, benzene and mercury. The results of their distribution in the two groups can be seen in [Table 29](#t0145){ref-type="table"}.Table 29Sample distribution by exposure to ototoxic agents.Table 29GroupOccupational exposure to ototoxic agents\# of casesFrequency %1No133894.362Yes805.64Total1418100Source: Compiled by authors.

2.3. The sample׳s auditory health. Results of the audiometric study {#s0070}
-------------------------------------------------------------------

Below are the overall results of the hearing tests performed. Sal, ELI and Global Hearing Loss Percentages have been used to analyse these results.

### 2.3.1. SAL index {#s0075}

The SAL index (Speech Average Loss), evaluates the conversation frequencies in 500 Hz, 1000 Hz and 2000 Hz to then perform the arithmetic mean of the hearing loss in decibels of those frequencies. The SAL index classifies the results from A to G depending on the worsening of hearing; SAL-A meaning both ears are within normal limits and SAL-G total deafness [@bib2]. [Table 30](#t0150){ref-type="table"} shows the distribution of the sample in accordance with the SAL index.Table 30Sample distribution according to SAL index.Table 30GroupSAL index\# of casesFrequency %1A. Normal hearing97268.552B. Nearly normal hearing41929.553C. Slight deterioration241.694D. Serious deterioration10.045E. Severe deterioration20.076F. Heavy deterioration007G. Total deafness in both ears00Total1418100Source: Compiled by authors.

### 2.3.2. ELI index {#s0080}

The ELI index (Early Loss Index) is calculated by subtracting a correction value for presbycusis from the loss in the frequency of 4000 Hz (weighting the loss by age and by gender). The frequency of 4000 Hz is evaluated and the acoustic traumas are classified according to an increasing scale A-B-C-D-E, from higher to lower auditory capacity, assessing the two ears individually [@bib2].

[Table 31](#t0155){ref-type="table"} shows the sample distribution according to the ELI Index.Table 31Sample distribution according to ELI Index.Table 31GroupELI indexRight earLeft ear\# of casesFrequency %\# of casesFrequency %1A. Normal excellent59041.6147733.642B. Normal good27119.1128520.103C. Normal22115.5924016.934D. Suspected deafness1168.1814810.445E. Clear indication of deafness22015.0026819.00Total14181001418100Source: Compiled by authors.

### 2.3.3. Percentage of Global Hearing Loss {#s0085}

This variable has been classified by establishing groups in Percentage of Hearing Loss intervals. This index considers each ear individually (monaaural) and both ears collectively (binaural) [@bib2].

With respect to the Hearing Loss Percentage Index for the Right Ear, the average is a hearing loss of 1.45%, with a minimum value of 0% and a maximum value of 88.13%. In reference to the Hearing Loss Percentage Index for the Left Ear, the average is 1.66%, with a minimum value of 0% and a maximum value of 91.12%. Once it has been discretized and divided into groups. Finally, with respect to the Binaural Percentage Index, the average is 1%, with a minimum value of 0% and a maximum of 67%. [Table 32](#t0160){ref-type="table"} shows the results obtained.Table 32Sample distribution according to Hearing Loss Percentage Index.Table 32Group% Hearing lossRight earLeft earBinaural\# of casesFrequency %\# of casesFrequency %\# of casesFrequency %10129991.61125688.58122186.112≥ 0 \<15704.941037.2616311.503≥ 15 \<30322.26352.47281.974≥ 30 \<4560.42161.1340.285≥ 4511181.0020.00Total141810014181001418100Source: Compiled by authors.
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